Effects of dietary administering chitosan on growth performance, jejunal morphology, jejunal mucosal sIgA, occludin, claudin-1 and TLR4 expression in weaned piglets challenged by enterotoxigenic Escherichia coli.
This study was conducted to investigate how chitosan (COS) affects intestinal mucosal barrier function and to further explain mechanisms of COS on growth performance. Thirty piglets, weaned at 21 days of age, were challenged with enterotoxigenic Escherichia coli during preliminary trial period. Three groups of Piglets in individual pens were fed a corn-soybean meal diet containing no addition, 50 mg/kg chlortetracycline, or 300 mg/kg COS for 21 days. Jejunal morphology and histology were analyzed under light microscope. The concentrations of occludin proteins were determined by western blot. Immunohistochemistry assays were used to determine secretory immunoglobulin (sIgA) level. Real-time PCR was used to detect Toll-like receptor 4 (TLR4) and Claudin-1 in jejunal mucosa. Feeding COS or chlortetracycline reduced (P<0.05) feed conversion ratio. Villus length, villus length/crypt depth, and goblet cells, were increased (P<0.05), but villus width and crypt depth were decreased (P<0.05) in both COS and chlortetracycline groups. Intraepithelial lymphocytes were higher (P<0.05) in the COS group than both chlortetracycline and control groups. Occludin protein expression was increased (P<0.01) in the COS group, but was decreased (P<0.05) in the chlortetracycline group. Expression of sIgA protein was higher (P<0.05) in the COS group than both control and chlortetracycline groups, however TLR4 mRNA expression was decreased (P<0.05) in both COS and chlortetracycline groups. There was no difference in expression of claudin-1 among the three groups. In conclusion, chitosan and the antibiotic have similar effects in promoting piglet growth and reducing intestinal inflammation, but different effects on intestinal mucosal barrier function. This indicates that chitosan can replace chlortetracycline as a feed additive for piglets.